© 2 0 1 9 I n d I a n J o u r n a l o f P a t h o l o g y a n d M I c r o b I o l o g y | P u b l I s h e d b y W o l t e r s K l u W e r -M e d K n o W ABSTRACT Plasmablastic lymphoma (PBL) is a distinctly rare neoplasm believed to arise from post-germinal center, terminally differentiated, activated B cells before transformation to plasma cells; and predominantly affecting human immunodeficiency virus (HIV) infected or immunodeficient males. Here, we report a rare case of primary PBL of bone marrow in an immunocompetent male, the diagnosis of which is complicated by the overlapping morphology and immunophenotype with several large cell lymphomas and plasma cell neoplasms; and showing dramatic response to anti-CD30 monoclonal antibody based therapy. We discuss the immunohistochemistry based approach and the possible diagnostic pitfalls in such cases. The inclusion of markers of plasmablastic differentiation in the diagnostic panel of large cell lymphomas is essential to avoid misclassification of these rare lymphomas.
INTRODUCTION
Plasmablastic lymphoma (PBL) is an uncommon large cell lymphoma initially described in 1997 by Delecluse et al. [1] predominantly affecting human immunodeficiency virus (HIV) infected or immunodeficient males. [2] They constitute 2%-3% of lymphomas in HIV positive individuals, but their exact prevalence in HIV negative individuals is not known. [1] They are predominantly seen in extranodal sites especially oral cavity, but are also reported in various mucosal sites, skin, soft tissue, bone, and rarely in lymph nodes [3] with bone marrow involvement in 30% of the cases at diagnosis. [1] However, primary presentation in bone marrow is distinctly rare with only a single case report in the literature. [4] The diagnosis of PBL is not straightforward and is complicated by the variability in the morphology, immunophenotype, and the overlap in morphological and immunophenotypic features with several other lymphomas with plasmablastic differentiation. [5] Here, we report a rare case of PBL primarily diagnosed from bone marrow and discuss the approach and possible diagnostic pitfalls in such cases.
CASE REPORT
A 38-year-old male with no significant co-morbidities presented with a history of low-grade fever and weight loss of 2 months duration. Initially, he was found to have thrombocytopenia (100 × 10 9 /L) with positivity for dengue IgG antibody. The patient was managed conservatively; however, he continued to have fever with progressive anemia (hemoglobin -65 g/L) and thrombocytopenia (platelet count -30 ×10 9 /L). He underwent a bone marrow examination at a local hospital, the findings of which were suggestive of infiltration by a high-grade malignancy. In view of the abnormal findings, an 18 F-FDG PET-CT scan of the whole body was done which showed heterogenous FDG uptake (SUV Max 10.1) in the bone marrow of axial and appendicular skeleton, a metabolic active hypodense lesion in spleen (20 × 18 mm size) low-How to cite this article: Sharma P, Sreedharanunni S, Koshy A, Prakash G, Sachdeva MU, Malhotra P. Plasmablastic lymphoma of bone marrow: Report of a rare case and immunohistochemistry based approach to the diagnosis. Indian J Pathol Microbiol 2019;62:107-10.
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grade metabolic active sub-centimetric abdominal lymph nodes (SUV max 2.8) [ Figure 1 ]. He was referred to our hospital for further evaluation and management. The physical examination was unremarkable except for pallor. Investigations revealed anemia (hemoglobin -65 g/L), thrombocytopenia (platelet count -44 × 10 9 /L), hypoalbuminemia (total protein -6.2 g/dL, albumin -2.76 g/dL), elevated LDH (2900 U/L, normal range 140-290 U/L) and elevated beta-2 microglobulin (4132 ng/mL). He was seronegative for human immunodeficiency virus (HIV), hepatitis B surface antigen, and hepatitis C virus (HCV). The peripheral blood smear showed an occasional large atypical cell. A repeat bone marrow examination was performed in our center. Bone marrow aspirate smears were cellular and showed 40% large atypical cells. Normal hematopoietic cells were proportionately represented and showed normal maturation. The biopsy showed large areas of necrosis with preserved areas showing diffuse infiltration by large atypical cells [ Figure 2 ]. The flow cytometry sample was not representative, possibly due to aspiration from necrotic areas. The differential diagnoses kept at this stage were leukemia, high-grade lymphoma, and poorly differentiated non-hematopoietic malignancy. On immunohistochemistry, these cells showed membranous positivity for CD45, CD138, CD38, CD30, and EMA immunostains. These cells were negative for CD3, CD5, CD7, CD20, CD79a, CD34, CD56, kappa light chain (polyclonal), lambda light chain (polyclonal), CD117, CD68, Alk-1, MUM-1, and MPO immunostains. Serum protein electrophoresis and immunofixation failed to reveal monoclonal protein. There were no lytic lesions on the skeletal survey. Epstein-Barr virus encoded RNA (EBER) in-situ hybridization was negative. There was no significant lymphadenopathy or any other obvious primary malignant lesions. Splenic space occupying lesion could not be further investigated due to thrombocytopenia. A diagnosis of PBL (possibly primary) of bone marrow was made. The patient was started on dose-adjusted EPOCH chemotherapy along with brentuximab vedotin (in view of CD30 positivity). After the first cycle, the patient showed normalization of hemogram findings (hemoglobin 118 g/L, total leukocyte count 4.8 × 10 9 /L, platelet count 382 × 10 9 /L). The second cycle of chemotherapy was also administered and the patient was discharged in a hemodynamically stable condition. However, the patient developed progressive cytopenias, did not come for regular follow up, and died due to progressive disease 6 months after diagnosis.
DISCUSSION
PBL is a distinctly rare neoplasm believed to arise from postgerminal center, terminally differentiated, activated B cells before transformation to plasma cells showing a strong association with Epstein-Barr virus (EBV) infection. [6] The morphology can be quite variable with features of plasma cell differentiation (eccentrically placed nucleus, abundant cytoplasm, and prominent nucleolus) present in only some cases. In most other cases, it is indistinguishable from several other large cell lymphomas in the absence of an extensive immunophenotype analysis. The most important feature of this lymphoma is plasmablastic differentiation i.e., immature large cell morphology together with the expression of one or more marker associated with plasma cell phenotype like CD138, CD38, BLIMP1, XBP-1, and IRF/MUM1. In addition to PBL, a plasmablastic differentiation as well as CD20 negativity can also be seen in ALK-positive large B cell lymphoma, primary effusion lymphoma, large cell lymphoma arising in HHV-8 associated multicentric Castleman's disease, and immunodeficiency-associated lymphoproliferative disorders. [5, 7] In our patient, in view of clinical presentation (primary bone marrow involvement) and morphology, the important differential diagnoses considered were acute leukemia, large cell lymphoma, and anaplastic/plasmablastic myeloma. An acute leukemia was excluded based on the results of the initial panel of immunohistochemistry (CD45 pos , CD20 neg , CD79a neg , CD3 neg , CD7 neg , CD68 neg , CD117 neg , anti-MPO neg , CD34 neg ). The differential diagnosis was further narrowed to PBL, plasmablastic myeloma, and ALK-positive large cell lymphoma based on immunophenotype positivity for CD138, CD38 and negativity for CD20 [ Table 1 ]. [8] [9] [10] A further panel of immunohistochemistry showed positivity for CD30, EMA, and negativity for MUM-1, ALK, CD56, and cytoplasmic immunoglobulins. The possibility of anaplastic large cell lymphoma-null cell type (CD45 pos , CD3 neg , CD7 neg , CD30 pos , EMA pos ) was not considered due to strong positivity for CD138; however, it is to be highlighted that the absence of CD138 and CD38 in the immunohistochemistry panel would have led to a misclassification as anaplastic large cell lymphoma-null cell type. The negativity for ALK excludes the diagnosis of ALK-positive large B cell lymphoma. EBER in-situ hybridization was negative though EBV IgM was positive. A diagnosis of plasmablastic myeloma appeared less likely in view of the absence of most of the myeloma associated features (hypercalcemia, lytic bone lesions, renal dysfunction, monoclonal proteins on immunofixation, lack of cytoplasmic immunoglobulins, and negativity for CD56). Finally, a diagnosis of PBL was kept irrespective of certain odd findings such as CD45 positivity, absence of cytoplasmic immunoglobulins, and negativity for EBV. These aberrancies have been reported in variable number of cases of PBL. [11] Absence of cytoplasmic light chain in immunohistochemistry can be due to issues with tissue fixation; but can also be due to the inability of antibody to detect truncated/altered immunoglobulins expressed in clonal B cells; or due to low level of expression of immunoglobulins in the clonal B-cells. [12] In a series of PBL cases published previously, only 47% of the cases demonstrated light chain restriction. [13] EBER in-situ hybridization is reported to be positive in 100% of cases with HIV positive cases but only in 60%-75% of HIV negative cases. [3] BLIMP1 and XBP1 are other immunohistochemical markers shown to be positive in cases of PBL. [14] Though the genomic profile of PBL has been shown to resemble diffuse large B cell lymphoma rather than myeloma, there are a few conflicting reports which have shown its similarity to extra-osseous plasmacytoma showing the heterogeneous nature of the disease. [1] The prognosis of PBL appears to be generally poor with 3-year survival of only 40% [7] but there is only sparse data in HIV-negative patients. The median overall survival of PBL was found to be 32 months in one of the largest published series. [2] Several aggressive therapeutic regimens have been used in the literature with occasional cases showing prolonged survival. [15] [16] [17] Being CD20 negative, they do not benefit from anti-CD20 monoclonal antibody-based therapy; however may benefit from anti-CD30 monoclonal antibody-based therapy in PBL cases expressing this antigen. [18] Hematopoietic stem cell transplantation is an upcoming option in patients with relapsed or refractory disease. However prospective clinical trials are needed for demonstrating a therapeutic benefit and developing a consensus in management, which is practically difficult owing to the rarity of the disease. [1] To summarize, we report a rare case of primary PBL of bone marrow, the diagnosis of which is complicated by the overlapping morphology and immunophenotype with several large cell lymphomas and plasma cell neoplasms and showing an initial dramatic response to anti-CD30 monoclonal antibody-based therapy. The inclusion of markers of plasmablastic differentiation in the diagnostic panel of large cell lymphomas is essential to avoid misclassification of this rare lymphoma. 
Figure 2: (a and b) Bone marrow aspirate smear shows large atypical pleomorphic cells with multiple prominent nucleoli and deeply basophilic cytoplasm (May-Grünwald Giemsa ×100). (c) Bone marrow biopsy shows sheets of large atypical pleomorphic cells. Immunohistochemistry shows positivity for (d) CD45 (e) CD138 (f) CD38 (g) CD30, and negativity for (h) CD20 and (i) ALK-1

